PRESSURE TEMPERATURE PRESSURE TEMPERATURE 



Figure 6. Resin Pressure Readings for Honeycomb 
Sandwich Structure 



Figure 7. Resin Pressure Readings for l:dge Rand 
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KA till 1 CAT I ON AMI) MECHANICAL PRO PERT I KS OF 
BRAIDED COMPOSITE TRUSS JOINT 


Itidotoru K0UAYA3III and Nobuhito MAKAMA 
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Zoulehtro MAEKAWA, Itlroyukl KAMA DA , Akihiro KUJ ITA 
mid TftdaohJ U0ZUI1I 

Faculty of Textile: Sc i once, Kyoto Institute of Technology 
Matnugnaakl, Snkyo-ku, Kyoto, 6()6 , Japan 


ABSTRACT 

T-shapo bruidod graph! to/o poxy cooposi to truss Joints woro 
fabricated by applying the con von t i onu 1 braiding Luchnlquo and 
introducing th roo-diaunaionnl taking up do c ha n i a ra . This 

braided construction could be fabricated without cutting the 
fibers • As bra Id od fabric could bo inset* toil the longitudinal 
fiber ( a iddlo -end - f i bo r ) , this fabric was sicilnr to trlaxlal 
woven fabrics. Tho T-shapo composite truss Joints that had 
braided construction with tho middlo-cnd-fibero wore also 
fabricated. Tho aochanicul proportion of thoao T-ohapo 
composite truss Joints wore evaluated. It was cloar that tho 
middle-olid -fibers woro effective to iaprovo tho mechanical 
properties of T-shapo braided composite truss Joint. 


KEYWORD: Ur aided Construction; Fiber lloin I'urcoraontn ; 
Composites; T-Chapo; Truss Joint. 
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Outside view and schematic diagram of now braiding 
machine for fabricating T-shapo tubular braid. 









Table 1 List of opocltaons 
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rad* fiber bundlc.i 
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X-X.Y-Y Section 



BMT4 BMTO DMS16 
BLTO 

• .*: Middle -end -fiber 


Figuro 7 Position of tl»o niddl o-end-f ibera . 
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Fierro 8 Dimension of opccioon. 
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K i g ii r c 9 « h o w n t It o testing m o t h o d . T li l a t o a t w a a t )i o 
cantilever typo bending teat. The specimen was fixed on a jig 
at the point A and C. And the atuul bar was inserted to 13 part 
of the specimen. The distance from the center of tube A-C to 
the load applied point was lOOmw. Tho tost was conducted by 
lnnlron Universal Touting Machine (Type 4206) at cross head 
speeds of 2 mro/mln. 



Figure 9 Testing method. 


4. BJ551?LI2 ABB LUBBB55I2B 

The loud-d isplacomon t curves of spocinon DM and Cl. aro shown 
in figure 10. In both cases , the slopos of the curves bocuuu 
snail as tho displacement increased. Th e slopes of curve of 
spec 1 mon DM was larger than that of spocinon CL. Maximum loud 
of o pec i mo ii DM was liiglior than that of spool men CL. Figure 11 
shown fracture aspocts of specimens DM and CL aftor tho tost. 
In the case of specimens CL, tho ultimate failure occurrod at 
tho corner ol tension side. On tho o til or hand, in tho case of 
specimen DM, it also occurred at tension aide, howover that 
positions apart from tho corner. It was considered that tho 
continuity oi tho fiber bundles had cffoct on improvement of 
tho stiffness and the maximum load of specimen DM, because all 
fiber bundles continuously oriented in specimen DM, and did not 
in u p u c i ra o n CL. Braiding construction w h i c h h u d 
reinforcements oriented continuously provided with tho high 
stiffness and high strength in T-shupo composite truss Joint. 
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Figure 10 Uud-dlnpUcooont curve, of o P eci»ou UH «r..l CL. 



* 

Kiguro 11 Fracture anpocto of npocioon DM and CL. 
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Figure 12 shown load-displacement curves of spcclocns which 
hud tho tniddlo-cnd-fiburs and spool Don DM. Thu si op os of 
curves of specimen which hud tho laiddlo-ond-fi boro woru larger 
than that of spociaon DM. 

Figure 13 shows the oaximuB load of opoclnuns with braided 
construction. Tho maximum load of T-uhapo braided truoa Joint 
incrousod by inserting tho oiiddlo-ond-f ibora . 



Displacement (mm) 

Figure 12 Loud-d luplaooaion t curves . 

( DM , DMT4 , DMTD , DLTfl and DMS16) 



B M BMT4 DMTO BMS16 BLTO 

Figuro 13 Maxi duo load. ( DM , BMT4 , DMT8 , DLT8 nnd DMS 1 6 ) 
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Ag coopared with the oochonicul proportiou among apocimons BM , 
BMT4 and BMT8, alopo of tho curvo in opocinen BH waa the 
oaalloot and that of apocimon BMT8 waa tho largoat, in Figuro 
12. Tho Daxiouo load of apocimon DMT 4 was high or about 1.7 
timoa than apocimon BM, and tho apocimon BMT8 waa higher about 
2.2 tiooa than apocimon BM,in Figure 13. It waa clear that the 
mlddlo-ond-f ibor waa offoctivo to rniao mechanical proportioo, 
tho atiffnoaa and tho maximum load, of T-ahapo coopoalto truaa 
Joint. 

Aa apocimon BMT4 waa compared with opocitnon DMS16, tho total 
number of filamonta which wero uaod ns tho m idd 1 o -ond - f i bo r was 
equal. In Figuro 12 tho olopo of curvo In apocimon DMS16 v«o 
oaaller than that of apocimon BMT4 • Tho maximum loud of DM516 
waa omallot* than that of apocimon BMT4 in Figuro 13. The 
number of filaaonto of tho middlo-ond-fibor , in apocimon 
DM516, waa fowor than that in apocimon DHT4 on the poaition 
whore tho highoat tonollo stress occurred. 

Specimen BLT8 waa comparod with tho 3pocimon DM and BMT8. The 
nuobor of fiber bundlco in apocimon BLT8 waa equal to that in 
apocimon BM. Tho braiding structuro in apocimon BLT8 consiatod 
of 8 oiddlo-end-f ibors and 8 braiding fiber bundloa. The 
maximum load of apocimon DLTO wuu higher than tho apocimon BM, 
and waa noarly tho aaoo that of apocimon DMT8. 

It lo poaaiblo to control atiffnoaa and utrongth of the braided 
T-ahapo truao Joint by inaorting tho m idd le-ond-f i bora . 

5 . APPLICATION 

Figuro 14 and 15 allow tho trlnxial truao Joint, tho front fork 
of blcyclo, roa poc t i vo ly • Those wore fabricated by uuiug now 
braiding tochniquo which was developed in thin at inly those 
braided constructions woro alao fabricated without cutting 
fiboru according to our concept. Braided fabricn with more 
complex ahapo may bo fabricated by applying to thia braiding 
tochn iquo . 
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Figure 15 Front fork. 
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